Ontario's occupational health and safety prevention system has identified a need for the systematic collection of occupational exposure data for ongoing surveillance and targeted prevention initiatives. OBJECTIVES: To examine the feasibility of collecting occupational exposure information within a primary care clinical setting. METHODS: Five healthcare centres were recruited. Working patients answered basic occupational exposure questions. Clinicians reviewed the answers with patients. Answers were entered into the patient's electronic medical records (EMR). A knowledge broker supported the health centres throughout the trial with background information and linking to occupational expertise. Interviews with administrators and clinicians examined the usefulness of the survey to primary care, the barriers and facilitators, and sought suggestions for sustaining the practice. A cross-case analysis, framed by a conceptual model, was conducted from the feedback. RESULTS: Themes highlighted the importance of clinicians and administrator buy-in, the perceived relevance of occupational exposures to primary care clinicians and the patient population, and the need for clinicians to feel confident about the health impact and relevance of occupational exposures to presenting clinical problems. CONCLUSION: Clinicians ask work exposure-related questions when patients have a health concern that the clinicians suspect may be related to a work exposure. No clear clinical purpose for routinely asking exposure questions emerged.
Introduction
Millions of Canadians are potentially exposed to a wide range of known and suspected work-diseases from occupational exposures than related to traumatic injuries and disorders [1] . Occupational disease claims have been steadily increasing over the last dozen years. In 2016, there were 136 occupational disease deaths in Ontario that were compensated, compared to 72 traumatic fatalities [2] . A recent report on the burden of occupational cancer has revealed that workplace exposures to carcinogens such as diesel exhaust, asbestos and silica are causing hundreds of deaths in Ontario each year [3] , costing the province millions of dollars in healthcare costs and productivity, and having a negative impact on individuals' quality of life [4] .
At the present time in Ontario, there is very limited information being systematically collected on occupational risk factors and exposures in workplaces. There is no central repository of reliable data that can provide us with 'snapshots' of current workplace exposures. There is no early warning system for work-related health conditions, and there are few reliable or accessible sources of information on the location of occupational exposures. The awareness of, and the systematic collection of, surveillance information about these hazards and health effects is needed to accurately assess, reduce, and take prevention measures [5] [6] [7] .
The need to collect occupational exposure data
At the provincial level, since these exposures are not systematically collected, tracked, measured, or located, researchers cannot establish a basic surveillance system of workplace exposures and risk factors, determine the health impact of present or emerging risks or hazards, or measure the social and personal impact of occupational exposures. Moreover, occupational hazards and risks are not prioritized for prevention measures at the policy or regulation level.
For many years, Ontario's occupational health and safety prevention system has identified that workplace hazard and risk exposure surveillance information needs to be collected. In 2010, the lack of data on occupational exposures and diseases was being highlighted by Ontario's Workplace Safety and Insurance Board (WSIB) as a potential issue. The WSIB adopted an Occupational Disease Response Strategy. The strategy highlighted the need for "appropriate reporting and surveillance mechanisms" [8] . The report emphasized there is presently no effective reporting or surveillance of occupational diseases or exposures and that this is essential for identifying problem areas and monitoring improvements.
In December 2013, the Ontario Ministry of Labour launched its Integrated Health and Safety Strategy to "improve the delivery of workplace health and safety" [9] . In 2017, the Ontario Occupational Disease Action Plan (ODAP) and an Occupational Disease Framework were announced [10] . Building on the past, one of the initiatives listed under the ODAP is to systematically collect workplace exposure data, and create a strategy to embed 'Occupation' into patients' electronic medical records (EMRs) [10] .
Targeting primary care as the collectors of occupational data
Targeting primary care clinicians to collect surveillance data on workplace exposures in their patients' EMRs is a logical proposal. Primary care providers see patients with work-related problems [11] . They are important knowledge brokers for workers at risk. They play a central role in the workers' compensation process -recognizing work-related injuries and illnesses, providing information to workers' compensation boards about the nature of injuries or illnesses, and providing treatment for sick and injured workers [11] .
Clinicians could be collecting this information as part of the information they collect on patients' health history. Work and working conditions are major social determinants of health. Clinicians often ask about family, family history, lifestyle, and income or job. If questions about occupational exposures were asked in a systematic way, then the information could easily be entered in the EMR and could be referenced in future health appointments. Furthermore, if the electronic medical records across primary care were linked (there are 17 different certified EMR platforms presently), then a system could be established to collect and analyze this data for surveillance, leading to evidence-based prevention measures at the provincial level.
However, despite these advantages, previous research has suggested that although primary care clinicians think it is important to record patients' occupations, they infrequently and inconsistently collect occupational information from their patients [12, 13] . Barriers to collecting this information have been identified. Time constraints, inadequate training, perceived lack of importance, lack of clear referral sources, and legal, economic and administrative complexities create barriers to physicians recording occupational histories. These factors have been identified by a number of studies [14] [15] [16] [17] .
Cognisant of the yet unsolved problem of the lack of occupational exposure surveillance data, another project was formulated. It is the subject of this manuscript. This project has taken into account the previous attempts to engage primary healthcare clinicians, and the research that has helped identify the barriers. The study made the commitment to learn from the previous initiatives how important it is to build relationships, identify the key questions, and be responsive to the needs and context-specific issues of the different clinician groups. We also made the commitment to make any survey short and easy to use which has been identified as a need for exposure assessment surveys [18, 19] .
This project built on a pilot study that has been previously reported [20] . The long-term objective of the study was to determine a way to integrate the collection of occupational information as part of the routine clinical practice in health centres. In the shortterm, instead of focusing on the need for surveillance data, the emphasis was placed on the potential health benefits of screening patients for workplace risks and hazards. If clinicians were knowledgeable about their patients' work-related risk factors, this might have a positive impact on their patients' health. It could help identify existing work-related health problems and would facilitate conversation about prevention. These questions would 'complete the picture' that clinicians have of their patients. ('Completing the Picture' became the name of the study).
Methodology

Research question
The research questions that framed the research project were:
• Whether it was possible and feasible to collect information about occupational hazards within primary care; • The logistical issues for collecting the information, including the facilitators and barriers; • The possibility of adding these questions and answers to the patients' EMRs; and • The major logistical issues to setting up widespread collection of 'real-time' exposures from workers across Ontario's primary care group practices, as well as eventually across Canada.
The study, funder, and ethics
This project was less about the actual responses to the questions on present-day occupational exposures, and more about the feasibility of clinicians asking questions on this topic during routine primary care visits, their comfort in asking these questions, and whether they would do anything with the answers. The study was funded by the Canadian Cancer Society Research Institute and the Canadian Institutes of Health Research. Ethical approval was granted for the project from the Waterloo-based Community Research Ethics Office.
The research team
The project was a collaboration between four research institutions and two occupational health and safety organizations. The multidisciplinary research team included a qualitative researcher with experience in the practice and research of knowledge transfer and exchange, an occupational physician who has led previous studies on occupational exposure and making the link between exposure and cancer in clinical settings, a kinesiologist with expertise in workplace-based quantitative research into the prevention of musculoskeletal disorders, two epidemiologists with occupational exposure expertise, and an occupational hygienist. The project was managed by a knowledge broker with a background in health promotion and qualitative research.
Organization Implementation Conceptual Model
The Organization Implementation Model (see Fig. 1 ) was integral to the framing of this project. It helped:
1. Identify the lack of knowledge about workplace exposures and risk factors and hence informed the survey questions; 2. Formulate the core components of the knowledge transfer and exchange intervention; 3. Adapt the interventions to the health centres' contexts and needs; 4. Direct the interactive nature of the engagement with the health centres; 5. Determine the questions in the semi-structured interview guide; 6. Frame the barriers and facilitators to implementing the survey; 7. Structure how the qualitative data would be analyzed; and 8. Organize the evaluation.
The conceptual model was developed specifically for workplace-based, knowledge-translation occupational health and safety initiatives [21] [22] [23] [24] . The constructs included in the model are described in Table 1 .
Context of health centres
In total, six health centres with patient-centred models of primary care practice were chosen. The first health centre trial became the pilot that we have reported on [20] , and five others made up the trial that is the focus on this study. We defined a health centre as a member of the Association of Ontario Health Centres (now called the Alliance for Healthier Communities), which represents community-governed primary healthcare organizations, such as community health centres and nurse practitioner-led clinics.
These types of health centres have multidisciplinary teams to provide holistic care to patients, from primary care clinics to health promotion initiatives. Physicians are salaried instead of paid on a fee-forservice basis, and typical appointments with patients are 30 minutes long; longer than a typical medical appointment within a fee-for-service clinic. These health centres have a mandate to address the social determinants of health, of which work and working conditions are included. The health centres provide care to marginalized priority populations throughout the province, including new immigrants and refugees, people without health insurance, and are often located in low income or under-resourced communities. The researchers chose these models of primary care because their patients are usually more marginalized, and would include vulnerable workers. Further, the researchers anticipated that focus on the social determinants of health, the longer appointment times, and the resources introduced by the multidisciplinary teams might mediate some of the challenges previously described by other studies on collecting occupational exposure information within primary care.
Recruitment of health centres
Recruitment of the six health centres (one for the pilot and five for this follow-up trial) was done with the help of two occupational health and safety organizations and through the research team members' connections. It usually involved emails, phone calls, and a number of face-to-face meetings at the health centres with administrative and clinical staff. Efforts were made to recruit health centres from geographically different areas of the province to reflect the diversity of work in urban and rural centres and in different regions in the province. See Table 2 for a summary of the characteristics of the five health centres that are the focus of this manuscript.
A number of concerns were expressed by clinicians during the recruitment process. Some of these concerns were the same ones brought up in the project's pilot study [20] . For example, clinicians were concerned about how much time the survey would take, their ability to address concerns about workplace hazards, and whether they may be deemed liable since they had learned about issues in a patient's workplace and had not acted to intervene. One health centre mentioned concern about whether they might compromise a patient's ability to get personal health insurance if work exposure was entered into their EMR. We addressed these concerns during the recruitment process. Only some of these concerns remained as themes in the final interviews with staff. [20] . As a result of findings from the pilot, a number of changes were made to the intervention prior to the survey being subsequently trialed in these five health centres. Due to these changes, data from the pilot trial has not been included in this article.
The changes included the following:
• More time was spent to ensure that the clinical staff at the health centres were engaged with the study and a project champion amongst the clinical staff was identified; • The work exposure survey was reduced from three pages to one page and only eight questions; • More time was spent discussing what process would be used to distribute the surveys and collect and input the data into the EMRs; • The health centres were offered the expertise and potential referral to the OHCOW; and • Fact sheets were produced on different exposures, their potential health impact, and prevention strategies in the workplace.
Work exposure survey
Building on the findings from the pilot, a much shorter work exposure survey was developed by the research team (see Fig. 2 ). This basic screening tool was designed for healthcare clinicians to explore information about their patients' jobs and workplace exposures.
The eight questions asked about job title, job tasks, and then five specific exposures (noise, chemicals, heavy lifting, repetitive movements/awkward body positions, and asbestos), and a general question inviting the patient to discuss any other concerns about their work. The focus of the project was on the feasibility of asking questions, and not on the actual responses. Hence the survey was brief and was meant to facilitate conversation between clinicians and patients about the prevention of work-related conditions and improve the accuracy of diagnosis of work-related health issues.
The work exposure survey implementation trial
The knowledge transfer and exchange intervention had some core components common across all five health centres. A knowledge broker who represented the research team managed the project. She (RK) had ongoing engagement with the health centres throughout the trial including: in-person recruitment meetings; in-person meetings and communications to develop the health-centre-specific process map; the training and survey launch meeting; check-in meetings, emails, or phone calls; and conducting some of the final evaluation interviews.
The knowledge broker also wrote a report for each of the centres on the results of the implementation, and designed an infographic to be posted in the waiting room. The reports included the summary of survey data collected by their health centre, a comparison of their survey data with the average from all the health centres, and preliminary findings from exit interviews at all of the health centres. Each of these components of the intervention were considered positive opportunities to intensively engage with the health centre administrative staff and clinicians about the study.
Knowledge transfer and exchange interventions need to have a strong core with certain components that are common to all the targeted interventions in order to ensure integrity, fidelity, and hence comparability. However, details of the intervention can, and should, be adapted to fit to the needs of local settings [25, 26] . Adapting to the local context demanded many differences across the five interventions. Table 3 describes both the core implementation components and these differences (called "the adaptable periphery of an implementation" in the knowledge transfer and exchange literature [27] ). For example, the length of engagement between the research team and the five health centres varied considerably. Engagements ranged from seven to 24 months from the first face-to-face meeting with the clinical team and administrators, focusing on recruiting the health centre to the project, to the completion of the interviews with health centre staff after the trial.
While the sustainability of adding these occupational exposure questions to routine clinical practice was the long-term goal of the study, the researchers Table 3 Core components of the intervention and adaptations required by individual health centres
Core components Adaptable periphery
Clinical team members were invited to an initial presentation about the project before the health centres agreed to participate. A representative from OHCOW also presented at this meeting to talk about their role and support services, including patient referrals. The health centres received a CAN$9,000 stipend for the study, and an additional CAN$1,000 went to cover $10 gift cards that were tokens of thanks for up to 100 patients who agreed to complete the survey.
Where the gift cards were purchased from was determined by the health centre. This ranged from grocery stores to coffee chops.
The knowledge broker worked with members of the administrative and/or clinical team to determine a process to fit the work exposure survey into routine clinical practice. A formal process map was drafted and shared with the health centre.
The health centres determined who was invited to this meeting. The knowledge broker encouraged involvement of the clinical team to increase buy-in. Participation varied from all the clinical staff, to representation from clinical staff, to only administrative staff. The process maps included variations of the following components: • Who recruited the patients • Which appointments were targeted for recruitment • How the survey was completed The work exposure survey included core components:
The work exposure survey included some adaptable components: • Two job-related questions and six exposure questions
• Health centres were able to add additional occupational exposure questions that reflected their patient population. Two health centres added additional questions about dust, dust/fumes, and vibration.
• Section (C), completed by clinicians when reviewing the survey, identified the type of health care appointment the survey was being reviewed at • Over time Section (C), for clinicians to complete, included more information, such as the role of the clinician who reviewed the survey, and time it took to review the survey. Specific appointment types and clinician roles were modified to reflect the health centre's language and process map. An administrative champion was identified to help organize logistics and implement the intervention. This was often the clinical services director. A clinical champion was identified as well, and their role was to maintain interest and momentum in the intervention.
The clinical champions had varying levels of enthusiasm and personal buy-in to the project.
An orientation meeting with the entire clinical team was held at each health centre. This included a review of the survey process and a second presentation from OHCOW. The presentation included basic information on using the survey in clinical practice.
OHCOW offered additional training sessions for all health centres. An additional presentation was requested by and occurred at one health centre.
Four fact sheets were developed by the research team and provided to the health centres. They were given out to patients for their personal use or to use to facilitate discussion at patients' workplaces.
How the fact sheets were used and made available to patients was determined by the health centre.
The knowledge broker was in contact with the health centres over email, phone, and/or in person throughout the duration of the intervention.
Frequency and duration of contact was determined as needed, from bi-weekly to monthly.
The patients were recruited by administrative staff. Patients were 16 years or older and had worked in Canada in the last six months. Patients reviewed an information letter about the study and a consent form. The consent was an implied consent.
Completing the survey was taken as a sign of consent. Clinicians (physicians, nurse practitioners, and occasionally nurses) reviewed the survey answers with patients. Patients received a $10 gift card as a token of thanks. Health centres trialed the survey for a minimum of three months, or until 100 surveys were completed.
Health centres that were unable to reach 100 filled-in surveys within three months could choose to extend their trial. After the trial was completed, researchers invited administrative and clinical team members to be interviewed as part of the final evaluation of the effectiveness of the intervention. The results of the intervention were presented to each health centre.
This included the health centre's work exposure data in comparison to aggregated health centre data, and preliminary results from interviews with all the health centres. recognized that there were also components of the intervention that were necessary because it was a research project. These components would not normally be present in routine clinical practice. The additions included a paper and pen survey without the option of an electronic survey, consenting patients to participate in research, adding a scanned copy of the survey to the EMR, recruiting patients who fit the inclusion criteria, providing patients with a $10 gift card as a token of thanks for their participation, and administering the gift cards.
Evaluation of the interventions
The following evaluation of the intervention is based upon the cross-case analysis of the qualitative interviews that were conducted at the five health centres at the termination of the survey trials to determine the barriers and facilitators facing clinicians asking patients about their exposure to occupational hazards.
Both administrators and clinicians were invited for one-on-one interviews. This included clinical team leads, health centre leadership, reception staff and other administrative team support staff, physicians, nurse practitioners, nurses, and other support staff. The interviews were semi-structured and guided by key questions and probes (see Fig. 3 for an example interview guide). They were conducted by two members of the research team (RK, DMK).
The analysis was also informed by five final feedback presentations to the health centres on the results of the survey trial. These presentations were delivered in-person at all-staff meetings and were an opportunity for the health centre staff to do a final reflection of the intervention.
Interview data collection
The interviews were mostly conducted in-person at the health centres, although three highly involved staff who were unable to be interviewed in-person were interviewed over the phone. Informed written consent was obtained from all participants prior to the interview and confidentiality was ensured.
Between eight and 15 interviews were conducted at each health centre. Variation in the number of interviews was a result of variation in the size of the health centre staff. There were 54 interviews in total for 53 staff persons. Of the interviewees, 36 were clinicians and 17 were administrators, which includes both administrative leadership and reception or support staff. If an interviewee held both clinician and administrative duties, they were included as a clinician. The interviews spanned from 4 minutes to 66 minutes long and totalled 977 minutes of audio recording. The interviews varied in length depending upon how engaged the person had been with the work exposure survey trial.
Interviews were digitally recorded and transcribed verbatim. The quality of the transcript was checked against the original recording by a research team member. All data was stored in password-protected and highly secure Cancer Care Ontario servers. Access to data was restricted to appropriate members of the research team.
Survey data analysis
The survey data analysis was based on 366 surveys collected at the five clinics. Survey data was entered into Microsoft Access. Descriptive analyses for each health centre's survey data were performed using SAS 9.4 software (SAS Institute Inc., 2013, Cary, NC, USA). Frequencies and crosstabs were generated for variables based on self-reports of occupation, industry, and a number of exposures.
Interview data analysis
The interview data analysis was based on the 54 interviews. The data were analyzed using deductive and inductive codes, and compared and contrasted using a matrix-based cross-case analysis with the health centre as the unit of analysis. The directions for a framework driven cross-case analysis, as outlined by Miles et al. (2014) , was followed [28] . The analysis was based on a pre-determined conceptual model which informs the deductive analysis approach. These constructs were used as a priori thematic codes. When new themes or constructs emerged from the data they were also incorporated into the ongoing iterations of the conceptual model. This is a method that has been used by this research team for other projects and examples of matrices can be found therein [23, 29] .
The primary analysis was conducted by one member of the research team for consistency (RK). The analysis went through the following eight steps:
1. Listening to the recorded interviews. 2. Creating an initial matrix for each of the five health centres. The columns were the job categories of the interviewees (ie. lead administrator, nurse, etc). The rows were the themes identified in the foundational conceptual model. As other themes emerged from the data, they were added as additional rows. 3. Uploading the transcripts to NVivo10 to conduct thematic coding and get a first-level deductive analysis. 4. Merging the five health centres' matrices into one matrix where the columns were the health centres and the rows were the themes. Enhancing the matrix to reflect the deductive reasoning. 5. Engaging in ongoing intensive discussions with the research team. 6. Synthesizing the deductive analysis, the matrix, and the intensive discussions with the research team. 7. Updating the matrix and determining the dominant emerging themes. 8. Recreating the conceptual model to reflect the new learnings for this project ( Fig. 1 ; described previously).
At the final presentations to the health centres, when the researchers reported back to them on the results of the survey trial, the same questions were asked as had been asked during the final interviews. It was an opportunity for the clinicians to reflect once again on the feasibility of asking work exposure questions during their normal clinical practice. These discussions provided particular insight around the question of sustainability. With more distance from the survey trial, clinicians were able to comment on if, or how, they have integrated the survey questions into their routine practice. The researchers took notes on the discussions. These notes and reflections have been included as part of the analysis of the interviews. Table 4 includes a summary of the industry sectors of the 366 patients who completed the work exposure survey across the five health centres. Health and social services was the most common industry sector. Table 5 summarizes the different exposures patients reported at their current jobs. These questions were asked as present-day ever/never (yes/no) questions. Repetitive movements/awkward body position was the most commonly reported exposure, with two thirds of patients reporting exposure. About half of patients reported noise exposure and doing heavy lifting on the job. Chemical exposure was the least common, but still quite high, at 44% of patients reporting the exposure. Table 6 summarizes self-reported asbestos exposure from all jobs. The asbestos-exposure question was for both present and historical exposure, with more specificity on the exposure level with the answers given on a likert scale (all days/most days, occasionally, rarely, never). More than half of patients reported never being exposed to asbestos. 
Survey results
Interview results
The Interview Results section is being presented in three topic areas, following the constructs of the Organizational Implementation Conceptual Model: (4.1) the workplace context; (4.2) the knowledge transfer and exchange intervention; and (4.3) sustainability.
1. Under the Workplace Context, we discuss participatory decision-making, organizational structure, perceived importance of occupational exposures to primary care, and the patient population.
Under the Knowledge Transfer and Exchange
Intervention we discuss prevention within primary care, patient-centred care, and the extra research components of the intervention. 3. Under Sustainability, we discuss whether intake or periodic health exams are the right time to ask occupational exposure questions, and whether updating the electronic medical records would be helpful.
Workplace context
Participatory decision making
Researchers required the approval of the health centres' administrative teams in order to gain access to the clinical team. However, the clinical team and individual clinicians needed to buy-in to the project in order for the work exposure survey to be implemented. Clinicians are autonomous practitioners who consider their primary responsibility to their patients. Most of the health centers required consensus from their clinicians before agreeing to participate in the project. They involved them in discussions on how the work exposure survey would be administered. They were co-creators of the process maps. An administrator commented, The staff that were going to do it were involved in the process design. That 
Organizational structure
The health centres that were recruited for this project had a team-based approach to health care and had access to additional resources that are not necessarily available in fee-for-service health care. This includes longer appointment times with patients, access to multidisciplinary clinicians for on-site referral support, and health promotion teams. This team-based approach supported the creation of the process maps that integrated the work exposure survey into the clinical practice (see Fig. 4 Many of the interviewees spoke about their 30 minute appointments with patients as a necessity to address the complexity of their patients' health issues. They commented that even with 30 minutes, it was still difficult to get through all that they needed to cover with their patients.
To reduce the already-constrained appointment times, four of the five health centres decided that the reception staff would recruit the patients and the patients would complete the surveys in the waiting room. This reduced the length of time within the appointment dedicated to the survey. The clinicians reviewed the survey with the patients and answered their questions. A nurse commented, [The lead administrator] had the forms ready at the front.
She had reception staff on board so the physician or the nurse practitioner didn't have to go scrambling in the morning because if that's the case then it probably wouldn't have got done either. They've got so much to do and all of that was organized very well for them so it was just a matter of reviewing the form and the information on it and using the rest of [the] allied health team as well to implement it.
Perceived importance of occupational exposures to primary care
The framing of the intervention implies that collecting occupational exposures should be regarded as an important part of taking a patient's health history, and that it is similar in nature to asking for family history or smoking status. The implementation literature has found that the level to which workplaces value a proposed change is a key component of whether an intervention is adopted or not. This concept is called "valence" [30] . It was important to explore how the clinicians perceived the importance of collecting occupational exposure information within primary care.
Among 
Patient populations
Some of the clinicians and administrators were surprised at how challenging it was to recruit working patients for the work exposure survey. The health centres have priority populations whom they serve, and this includes marginalized populations who are less likely to be working. 
Knowledge transfer and exchange intervention 4.2.1. Prevention within primary care
The health centre model is better organized to support preventative health care, with an explicit focus on the social determinants of health and holistic care, than the fee-for-service health care system. Some clinicians found that the work exposure survey was an opportunity to speak with their patients about how to prevent future health issues that could result from their reported occupational exposures. Being employed and having an income is very important to patients, and for many, hazardous work exposures are tolerable until there is an acute health issue. The clinicians spoke about how patients were reluctant to do anything that might compromise their employment, and the clinicians were reluctant to suggest to their patients that they should do so.
Another physician highlighted that taking on workers' compensation is often a frustrating and not very productive process. 
Patient-centred care
The interviews highlighted that clinicians speak with their patients about the relationship between work and health when their patients have a healthcare issue that the clinicians suspect may be related to work. This symptom-driven approach is aligned with patient-centred practice, which suggests that patients should be driving the conversations and priorities for health care in their lives. Clinicians focus on what their patient considers to be the most pressing issues.
Many clinicians said that when patients bring forward a health concern that the clinician suspects may be related to work, they will ask patients about work exposures. However, a few clinicians comments that although they consistently ask about occupational exposures for musculoskeletal issues, they are less likely to remember to ask about occupational exposures for a cough or hearing loss. A sub-theme of patient-centred care is the perceived usefulness of the survey in patient-centred care. There was variable engagement from patients with the survey information. Work exposure often was not their priority. As a physician said, Patients are here because they've got some specific issue they want to deal with and they're not really seeing this as a source of education around hearing protection or, you know... I always give them the spiel, but frankly, they're really not very interested in me telling them how to do their job.
As a nurse practitioner said, The patients that wanted to participate in learning and reviewing the handouts, I think they benefited from it. The ones that didn't, I think, you know, they might have been a little bit rushed or they wanted to focus on their personal health needs not pertaining to occupational hazards.
Although the researchers hoped that the survey would be a prompt to introduce new healthcare concerns, the interviews showed this was not the case. Most of the time, even when patients reported on the survey that they were experiencing occupational exposures, they said they did not have any new concerns about these exposures. A physician said, It didn't take a lot of time because, like I mentioned, I had no one identify, despite having exposures, any concerns. So no one was concerned about their exposures and no one really wanted to talk about it . . . so we just went on with the other issues at hand.
Given this experience where few or no new health issues were introduced through asking the survey questions, a small number of clinicians directly commented that while asking the exposure questions may help a few patients over time, it wasn't helpful enough to become a routine part of care. 
Extra research components
Because the intervention was a research project, there were incentives (money for the health centres, gift cards for patients, and training on occupational exposures) provided to the health centres for their participation in the project. Incentives would not be present if the survey became part of routine primary care. This has implications because one of the goals of the study was to examine the feasibility of asking these questions as part of standard clinical practice. The gift cards to patients as a token of thanks for their participation was an incentive to patients to fill in the work exposure survey. There were mixed opinions about how important the gift cards were to the patients. Some providers thought the gift card was the main reason why patients were willing to complete the survey, while others though that patients were more interested in the survey itself. A nurse practitioner said, Many of them weren't interested [in having conversations about the survey] though. They just wanted their gift card.
As part of the study, OHCOW conducted training for the clinicians on using the work exposure survey and they offered their services as a referral to patients. Additionally, the research team prepared patient fact sheets on the exposures. These components were helpful to clinicians. An administrator mentioned that she thought the clinicians, were really happy to know that there are resources. That they don't need to be the expert. We were given those fact sheets right away and information about where you could send people if they had further questions. These resources were also appreciated by a nurse practitioner who said, We had the information to give patients if there's any concerns. We had a place that we could refer them to if there were concerns.
Sustainability
Asking the survey at intake or periodic
health exams Each of the health centres had control over how the survey questions were administered. Most of the health centres involved their reception staff in giving the surveys out to patients while they waited to be seen by the clinicians. Most of the clinicians and the administrators identified intake appointments (the initial appointment) and annual/periodic health exams (annual physicals) as the most promising opportunities to include work exposure questions into routine clinical practice. These types of appointments are ones where clinicians are able to drive the direction of the appointment, rather than primarily being responsive to the patients. Further, at these appointments, work status (whether or not patients are employed) is a routine question.
One 
Updating the electronic medical record
If occupational exposure questions were asked within intake appointments or annual/periodic health exams, it would be important to enter this information within the Cumulative Patient Profile (which has standard demographic questions) within the EMR. Including questions on work within regularly accessed and completed sections of EMRs would help remind clinicians to ask work exposure questions. Various EMR platforms include complex sets of questions for work, but many sections of the EMR are not routinely completed or referenced.
However, the health centres have different versions and platforms for their EMRs, and hence the data is not easily extractable. 
Discussions at the final presentations
on the results of the trial The researchers gave a presentation on the results of the survey trial to each of the health centres between three and nine months after the interviews. These feedback sessions were attended by clinicians and administrative staff and were interactive. The health centres also received the presentation slides, a report, and an infographic to post in the waiting room. Each researcher took notes at these presentations and together they reflected on key themes that emerged from the conversations. At these feedback meetings, clinicians and administrators commented that the results of the survey data were reflective of where they thought their patients worked and what they were exposed to at work. The questions seemed to have 'face validity'. For example, patients who worked in healthcare and in construction reported high exposure to ergonomic issues in comparison to other industries.
While sustainability was discussed during other meetings and in the interviews the researchers had had with health centre staff, no discussions occurred at these final feedback sessions about how the health centres had (or plan to) integrate the survey questions into their intake appointments or periodic health exams. The absence of this topic was noteworthy, given how much it was a focus of previous conversations, meetings, and interviews.
Some clinicians continued to indicate their reluctance to collect routine general work exposure information. They said their focus needed to be on their patients' health concerns, and within their patient populations this seldom related to work. At one health centre, clinicians spoke about their interest in a tool that could assess the work-relatedness of a particular health concern. For example, if a patient was presenting with asthma, clinicians were interested in a set of questions that would help determine if their patient's asthma was caused by or exacerbated by their work. This request had not emerged during the interviews.
At another health centre, clinicians spoke about how they perceived their patients' workers compensation claims were being denied at higher rates than previously. Clinicians said this had led to them being increasingly hesitant to file claims for patients, both in terms of raising their patients' expectations of being compensated and increasing their own workloads, without an expectation of positive return.
Interestingly, similar barriers have recently been identified by researchers at the Migrant Clinicians Network, based in Austin Texas [31] . They listed major barriers encountered by clinicians and community health workers at community health centres to providing occupational healthcare, including competing priorities, limited appointment time, and lack of training. They also mentions their frustration with accessing workers' compensation.
Limitations
Social desirability bias was a concern in this study, especially in regards to the interview question about the importance of asking patients about their work and workplace exposures. The researchers wondered if the interviewees felt obligated to respond more positively than they actually felt. The interviewees knew that the research was prioritizing occupational exposures, the health centres had received financial support to ask the questions, work is one of the (many) social determinants of health to which the health centres are publically committed to address, and there are detailed questions on work embedded in some of the electronic medical records that they could be asking. However, the reality is probably much more nuanced. Clinicians were often less certain about where questions for working conditions ranked in their prioritization of screening patients and addressing the social determinants of health.
The researchers were unable to hear directly from patients about their experience of completing the survey and their interest in their clinician screening them for work exposures. This would have been a contribution to the research. However, the health centres found this request to be logistically difficult. The researchers relied on clinicians for their account of their interactions with patients. Given that the study was focused on organizational change at the health centre-level, this was an appropriate decision.
Discussion
The Ministry of Labour and the Occupational Health and Safety System in Ontario have identified the need for the systematic collection of occupational exposure and health data for ongoing surveillance and hence targeted prevention initiatives. This project responded to this high-level policy initiative. It investigated the feasibility of primary care clinicians collecting information on occupational exposures and entering it into patients' electronic medical records.
The purpose of collecting information on workplace exposures
A fundamental question that needs to be asked is: for what purpose do we want occupational exposure questions asked? To whose benefit is it to collect information on occupational exposures? Will this information: (1) help solve a present clinical problem; (2) help solve a clinical problem in the future, and hence could have prevention purposes; (3) create a surveillance system for the province to help direct its policy initiatives; or (4) help provide data for research?
No clear clinical purpose for asking basic work exposure screening questions emerged, and there was limited motivation to adopt the questions into routine clinical practice once the research trial ended. In their daily practice, clinicians are responsive to symptoms or complaints that are introduced by their patients. Although some clinicians spoke about the benefit of the survey in select appointments, and the ease of use of the survey, generally clinicians did not perceive the questions as applicable enough or useful enough to their practice -to their lived experience and daily clinical realities -to be prioritized, at least in routine, patient-initiated visits.
There are challenges to doing prevention in primary care, and the focus of providing patient-centered health care creates less opportunity for clinicians to introduce prevention-focused engagement into appointments. The answers to the work exposure questions were not helpful in addressing patients' presenting problems, and hence clinicians had difficulty prioritizing these questions. The clinicians stated that they did not find out about new health concerns through asking the survey questions. Further, generally even when a patient said they were currently exposed to noise, they said they were not concerned about their hearing, and the conversation moved on to the patients' present-day health concerns.
Moreover, the basic work exposure questions that were asked do not provide the quality of answers that are necessary for surveillance research, or to determine policy-prevention initiatives. Clinicians were very clear about time constraints within their appointments, and hence a longer surveillance survey that offers more research-relevant, or even policy-relevant answers, is not seen as a priority or feasible.
Clinicians are asking work-related questions
The study found that clinicians think that work and working conditions have an important impact on patient health. Further, clinicians are already asking about work status when they do an intake appointment or periodic health exam. They already ask work-related questions when patients have a health concern that clinicians suspect may be related to a work exposure. Hence clinicians commented that they already collect work-related information when they think it is appropriate and useful to providing care to their patients.
Patients' EMRs sometimes have a complex set of questions and fields related to work. The technology of the EMRs is not the issue. However, there is an issue in first, collecting work exposure data at health centres, and then sharing data across different health centres. Clinicians do not necessarily fill out EMR questions or fields consistently, and the EMR platforms across centres are not uniform. This presents issues for extracting the data for surveillance purposes.
Taking the lead from patients
Even when patients answered positively to the questions, they did not express concern to their clinicians about their exposures. If patients were experiencing a health issue as a result of exposures at work, clinicians already knew about the concern. Additionally, patients and clinicians were somewhat reluctant to explore prevention initiatives around workplace-based issues. Motivating patients to address harmful workplace exposures is a more challenging task than motivating patients to change other lifestyle risk factors, such as smoking or diet. Further, clinicians understood how important work was for these workers, and the positive impact of employment and income. Equally, clinicians were aware of the potential for patients being harassed or fired from work if they made a complaint. Both of these were perceived to be more important to the patients than potential future health risks from exposures.
In an atmosphere of patient-centred care, if patients do not introduce the topic of their work exposures, it is difficult to persuade clinicians to do something that is not immediately relevant to the clinical needs of their patients. Some clinicians also mentioned that in the past they had persuaded their patients to file for workers' compensation, but after a lengthy process, their claims were denied. This experience has contributed to both clinician and patient reluctance to pursue filing for workers compensation.
Conclusion
Multiple limitations and barriers were identified in this exploration of the feasibility of clinicians asking patients questions about occupational exposures as part of regular clinical practice. In the pilot study, clinicians mentioned a number of barriers that the research team tried to respond to with this trial. However, even when those barriers were identified and responded to, it did not make a difference in clinicians' perception of the relevance, usability or acceptance of the exposure questions into regular practice. Further, creating a tool for clinicians that would meet the data quality requirements for surveillance data would exacerbate many of the issues already identified by clinicians. In conclusion, considering all the barriers that have been identified, we may need to reflect on whether primary care clinical practice is the most appropriate place to collect more detailed work and exposure information.
